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(54) Redispersible synthetic resin powder 

(57) Disclosed Is a synthetic resin emulsion powder 
obtained by drying a composition that comprises an 
emulsion (A) where the dispersoid is a polymer having 
one more unsaturated monomer units selected from 
ethyl en ic unsaturated monomers and dienic monomers, 
and a polyvinylalcohol (B) having, in the molecule, from 
1 to 12 mol% of ethylene units. The emulsion powder 
has good redlsperslblllty and good water resistance. Its 
redlspersion forms good films and It has good storage 



stability at low temperatures. The emulsion powder Is 
useful for additives to hydraufic substances, as ft dis- 
perses well In hydraulic substances such as cement 
mortar and gives hardened articles of high mechanical* 
strength. The emulsion powder is also useful for joint 
materials for hydraulic substances, as Its adhesiveness 
and durability are both good and It gives jointed articles 
of high mechanical strength. 
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EP 1 400 557 A1 

Description 

BACKGROUND OF THE INVENTION 
5 FIELD OF THE INVENTION 

[0001] The present Invention relates to synthetic resin emulsion powder. More precisely, tha Invention relates to 
synthetic resin emulsion powder obtained by spray-drying a composition that comprises an emulsion (A) where the 
dlspersold Is a polymer having one or more unsaturated monomer units selected from ethyienlc unsaturated monomers 
10 and dlenlc monomers, and a polyvinyl alcohol (B) having an ethylene unit content of from 1 to 1 2 mol%. 

DESCRIPTION OF THE RELATED ART 

[0002] Synthetic resin emulsion powder Is produced by spray-drylng a synthetic resin emulsion, and Is superior to 
T5 the starting emulsion thereof In point of the processablllty and the transportability as It Is powdery. Before use, water 
may be added to the powder and stirred, whereby the powder may readily redlsperse In water. Accordingly, the powder 
Is much used In various applications for additives to cement and mortar, adhesives, binders for coating compositions, 
etc. In particular, since the powder can be prembced with mortar to realize various modifications of commercial products, 
and It Is especially favorable for additives to mortar and Is therefore widely used In the art However, when conventional 
20 synthetic resin emulsions are dlrectiy spray-dried, then the dlspersold particles therein may readily fuse together and 
could not redlsperse In water. At present, therefore, a large amount of polyvinyl alcohol must be added later to the 
emulsions, or a large amount of Inorganic powder such as silicic anhydride that serves as an ant to locking agent must 
be In the emulsions to solve the problem. For the polyvinyl alcohol that is added later to the emulsions, partially sa- 
ponified ( hydrolyzed ) PVA has heretofore been widely used (see JP-A 11 -263849, dalm 1 and paragraphs [001 1 J and 
25 [001 2J) since It must be powdered and must be re-emulsified before use. However, as wID be obvious from Comparative 
Examples 7 and B given hereunder, the redlsperslblllty of the PVA powder Is not always good, and, In addition, another 
problem with the PVA powder Is that the water resistance of the emulsion obtained through redlsperslon of the emulsion 
powder Is Inferior to that of the original emulsion, 

fO0O3J Also known Is a powder for that purpose, that Is obtained by spray-draylng an emulsion with a mercapto- 
30 terminated polyvinyl alcohol serving as a dlspersant (see JP-A 9-151221 , claim 1 and paragraphs [0011] and [0020D- 
Further known Is a powder that is obtained by spray-drying an emulsion with a 1,2-gIycol bond-rich PVA which is 
prepared through high-temperature polymerization and serves as a dlspersant (see JPnA 2001-342260, claim 1). The 
redlspersIbDlty of these synthetic resin emulsion powders Is good, as Is apparent from Comparative Examples 26 to . 
27 given herelnunder, but Is not still satisfactory. For example, when the powders are used as additives to cement 
as mortar, the mechanical strength of the resulting cement mortar Is not always satisfactory. 

SUMMARY OF TH E INVENTION 

[0004] An object of the Invention Is to solve the problems as above and to provide synthetic resin emulsion powder 
40 of good redlsperslblllty and water resistance, of which the redlsperslon has good film formabillty and storage stability 
at low temperatures. 

[0005] Another object of the Invention Is to provide synthetic resin emulsion powder which, when used as an additive 
to hydraulic substances or as a Joint material for them, gh/es hardened constructions of high strength. - 
[0006] The above-mentioned objects are attained by providing a synthetic resin emulsion powder which Is obtained 
45 by drying a composition that comprises an emulsion (A) where the dlspersold Is a polymer having one or more unsatu- 
rated monomer units selected from ethyienlc unsaturated monomers and dlenlc monomers, and a polyvinyl alcohol 
(B) having an ethylene unit content of from 1 to 12 mol%. 

[0007] Preferably, the objects are attained by providing a synthetic resin emulsion powder obtained by drying a 
composition that comprises an emulsion (A) where the dlspersant is a polyvinyl alcohol and the dlspersold Is a polymer 

so having one or more unsaturated monomer units selected from ethyienlc unsaturated monomers and dlenlc monomers, 
and a polyvinyl alcohol (B) having an ethylene unit content of from 1 to 12 mol% added thereto. 
[0008] Also preferably, the objects are attained by providing a synthetic resin emulsion powder which Is obtained by 
spray-drylng an emulsion (A) where the dlspersant Is a polyvinyl alcohol (B) having an ethylene unit content of from 1 
to 12 mo!% and the dlspersold Is a polymer having one or more unsaturated monomer units selected from ethyienlc 

55 unsaturated monomers and dienic monomers. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0009] The synthetic resin emulsion powder of the Invention te described In detail here In under. 

[0010J In the Invention, the dlspersold of the emulsion (A) comprises a polymer having one or more unsaturated 

5 monomer units selected from ethylenlc unsaturated monomers and dlenfc monomers. The ethylenlc unsaturatedmon- 
omers Include, for example , olefins such as ethylene, propylene, lsobutene; halogeno-oleflns such as vinyl chloride, 
vinylldene chloride, vinyl fluoride, vinylidene fluoride; vinyl esters such as vinyl formate, vinyl acetate, vinyl propionate, 
vinyl versatate, vinyl ptvalate; acrylic acid and acrylates such as methyl acrylate, ethyl eerylate, n-propyl eery late, I- 
propyl acrylate, n-buty» acrylate, I-butyl acrylate, t-butyl acrylate, 2-ethylhexyl acrylate, dodecyl acrylate, octadecyl 

10 acrylate; methacryllc add and methacrylates such as methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, 
l-propyl methacrylate, n-butyl methacrylate, l-butyl methacrylate, t-butyl methacrytate,2-ethylhexyl methacrytate,do- 
decyl methacrylate, octadecyl methacrylate; nitrites such as ecrytonttrtle, methacrylonltrile; alryl compounds such as 
allyl acetate, alryl chloride; styrene monomers such as styrene, a-methylstyrene, p-methylstyrenesulfonic acid and its 
sodium and potassium salts ; trlmethy1(3-acry1amldo-3-dlmett^ chloride, 3-acrytamIdopropyltri- 

13 methylammonlum chloride, 3HTiethacrylamldopropyttrimettylarrimonlum chloride, NH3-allyloxy-24iydroxypropyl) 
dlmethylamlne quaternary ammonium salt, N-(4-alryloxy-3-hydroxybutyI)dlethyiamlne quaternary ammonium salt, as 
weB as quaternary ammonium salts of acrylamlde, N-methylacrylamWe, N-ethytacrylamlde, N,N-<flmethylacrylamlde, 
dlacetonacrylamlde, NHTiethylolacryt amide, methacrytamlde, N-methylmethacrylamlde, N- ethylmeth aery lam We, N- 
methylolmethacrylamlde; and hydroxypropyltrtmethylammonlum chloride methacrylate, hyoYoxypropyltrtmethylammo- 

20 nlum chloride acrylate, N^vlnylpyrrolldone. The dlenlc monomers Include, for example, butadiene, Isoprene, chloro- 
prene. One or more of these monomers may be used herein either singly or as combined. 

[001 1J Of the polymers that comprise any of the above-mentioned monomer units, preferred tor use In the Invention 
are polyvinyl esters such as typically polyvinyl acetate, and olefln-vlnyl ester copolymers such as typically ethylene- 
vinyl acetate copolymer. 

25 [001 2J The polyvinyl alcohol (B) having an ethylene unit content of from 1 to 12 moi% for use In the Invention may 
be obtained through saponification of a copolymer of a vinyl ester and ethylene. It Is a matter of Importance that the 
ethylene unit content of the polyvinyl alcohol (B) Is from 1 to 12 mol% In one molecule. Preferably, the ethylene unit 
content Is at least 1 . 5 mor%, more preferably at least 2 mol%. If the ethylene unit content Is lower than the range, the 
redlspersibBity of the emulsion powder Is not good, as is obvious from Comparative Example 5 given herelnunder, but 

30 ft higher than the range, the redbperslblllty of the emulsion powder is extremely bad and the film form ability thereof Is 
also bad, as Is obvious from Comparative Example 6 and Comparative Example 9 given herein under. 
[0013] One preferred embodiment of the polyvinyl alcohol (B) that has an ethylene unit content of from 1 to12mol% v 
for use In the Invention has a 1 , 2-glycoi bond content of from (1 .7 - X/40) to 4 mol% In which X (mol%) Indicates the 
ethylene unit content of the polymer. Using the polymer of the preferred type further Improves the redlsperslblllty of 

3s the emulsion powder obtained herein. 

[0014] For producing the polymer of the type, for example, employable Is a method of copolymerizlng vlnylene car- 
bonate with a vinyl ester monomer and ethylene in such a controlled manner that the 1 , 2-grycol bond content of the 
resulting copolymer could fall within the range as above; or a method of copolymerizlng ethylene and a vinyl ester 
monomer under pressure In such a controlled manner that the polymerization temperature Is kept higher than usual, 

40 for example, falling between 75 and 200*C. Though not specifically defined, the polymerization temperature In the 
latter method preferably falls between 95 and 190°C, more preferably between 100 and 160°C. 
[001 5] In this case, the 1 ,2-glycol bond content Is preferably at least (1 .7 - X740) mor%, more preferably at least (1 .76 
_ x/40), most preferably at least (1 .8 - X/40). Also preferably, the 1 ,2-glycol bond content is at most 4 mol%, more 
preferably at most 3.5 mol%, most preferably at most 3.2 mor%. The 1 , 2-glycoi bond content of the polymer may be 

43 obtained through NMR spectral analysis thereof. 

[0016] Not Interfering with the advantages of the Invention, the polyvinyl alcohol (B) may be a copolymer with any 
copolymerlzable ethylenlc unsaturated monomer. The ethylenlc unsaturated comonomer lncludes,for example.acryllc 
ecld.methacryllc acid, fumarfc acid, malelc acid (anhydride), Itaconlc acid, acrylo nitrite, methacrylonltrile, acrylamlde, 
methacrylamlde, trimethyt-(3-acrytamido-3Kiimemylpropyl)-ammonium chloride, acryiamIdo-2«methylpropanesulfonic 

so acid and its sodium salt, ethyl vinyl ether, butyl vinyl ether, vinyl chloride, vinyl bromide, vinyl fluo ride, vinylidene chloride, 
vinylldene fluoride, tetrafluoroethylene, sodium vtnylsulfonate, sodium alrylsulfonate. N-vJnylpyrroJUone, as wen as N- 
vlnylamldes such as N-vlnylformamlde, N-vlnylacetamlde. Though not specifically defined, the amount of the copoly- 
merlzable monomer may be generally at most 5 mol%. Also usable herein are terminal-modified copolymers that are 
produced by copolymerizlng a vinyl ester monomer such as vinyl acetate with ethylene In the presence of a thiol 

ss compound such as thiolacetic acid or mercaptopropionic add, followed by hydrolyzing the resulting copolymer. 

[0017] The amount of the polyvinyl alcohol (B) to be In the composition Is preferably at least 1 parts by weight and 
also at most 50 parts by weight, relative to 1 00 parts by weight of the solid content ( dlspersold ) of the synthetic resin 
emulsion (A) therein. If the amount of the polyvinyl alcohol (B) Is smaller than 1 part by weight, the redlspersfolllty of 
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the r*>wdered emulsion may be poor, and, In addition, the mechanical stability ot the emulsion powder added to a 
^SSSSS may be^or and the d.sperslblllty ot the emulsion powder In a hydraulic substance may also be 
o£r S hoWer me ainountblargerman 50 pens by weight, then the physical piopeitless 

K Son powd^obtalned may be poor and. In addition, the strength of the hydraulic substance that contains 

iSoiT 1 N^^Srembodlment of the Invention, a synthet.c resin emutelon that Is obtained by adding a 
ooJvinyl alcohol (B) having from 1 to 12 mol% of ethylene units in the molecule to an emulsion (A) of which the 
StepeUoW is a polymer having one or more unsaturated monomer units selected from ethylenlc unsaturated monomers 



43 



SO 



to m019 The dlspersant for the emulsion (A) Is preferably a polyvinyl alcohol. The polyvinyl alcohol Is. for example, 
anvofanortlnarypolyvlnylalcoholftatlspmduc^ 

a polyvlnylaLhol having a 1 ,2-glyco. bondcontentofatleast1.9n^l%thatwll.bede^rib*d^nunder 
or^TaTove^en^nedpolyvlnyl alcohol (B). Of those, preferredls a polyvinyl alcoholhavlng a 1.2-gfycol bond content 
o! ! at leaSTTrS.% as a betters the redlsperslblllty of the synthetic resin powder containing It and Improves the water 

J5 resistance and the mechanical strength of the hydraulic substance containing ft. 

S Thigh not specifically defined, the saponification degree ot the polyvinyl riooho. to be used herein for the 
ELrt lnTe emutelon (A) b preferably from 70 to 99 mol%. more preferably from 80 to 98 mol%. even more 

pSXaShol that Is intrinsic thereto may lower. If. however, the saponification degree thereof!* higher than 99 
*> ^^Trlmubion oolvmertzatlon to give the polymer may be unstable. Also though not specifically defined, the 
^S^^e^T^ton (here. P naSrthte^.l. be abbreviated as the degree -of pohyme ration) oftte 
DoNvS Scohol is preferabh/fmm 100 to 8000, more preferably from 300 to SOOO.most preferably from 300 to2500. 
raS] NoTStra^ng from the advantages of the Invention, the polyvinyl alcohol may be cepoiymertzed with any 
other ethylenlc unsaturated monomer, for example, as In the above-mentioned polyvinyl alcohol <B). 
25 raoa21 Thesvnthetlc resin emulsion (A) for use In the Invention may be obtained through emutelon polymerization 
5 ™ or moreCnomera seated from ethylenlc unsaturated monomers and dlente monomers In the Presenceot 
me ab^e-^nentSned polyvinyl alcohol In producing the synthetic resin emulsion, the Initiator for the .emulsion polym- 
eriaS ma? bVany «S polymerization Initiator generally used In ordinary emulsion polymertzatton for example. 
^teSohTbteSS^ 

30 ^.ub.rinmors such as azobblsobutyronhrlte. benzoyl peroxide. These may be used efther singly or as , a redox 
system combined with some reducing agent. The method of using it Is not specif defined For example, it may be 

to the oolvmertzatlon system all at a time In the Initial stage, or may be continuously added thereto. 
TooS, ^rneSe^^ 

£flnJd inoen^ral It may be from 2 to 30 parts by weight, preteraby from 3 to 15 parts by weight, more preferably 3 
ss ^pa^reS 

Slata time in me initial stage, or a part of It Is added thereto in the initial stage and the remaining part thereof may be 

continuously added thereto during the polymerization. , 

Ssi Regarding the addWon of the monomer In producing the synthetic resin emutelon (A) tor use In the ^*n«0£ 
40 ZpfcUle are venous methods. For example, the monomer may be added to the polymerization system an at .attne 
TthelnlMal stage- or a part of the monomer may be added thereto In the Initial stage and the remaining part thereof 
maybe I^Snt^uou;iy added .hereto durlngthe polymerization; orthe monomer b prevteusVemutshledwnh water along 
with a dlsoetsant and the resulting emutelon may be continuously added to the polymenzatlon system. 
£020*1 f desired. chain transfer agent may be added to the system in producing the synthetic res* emulsion (A) 
or use In the Invent. Not specifically defined, the chain transfer agent may be any and every one that causes chain 
SnX in ilyZ- In view of the efficiency In chain transfer with It, preferred for use herein are mereapto group- 
SnSnhg founds. The mercapto group-containing compounds are. for example, alkylmereaptans such as n- 
otSr^tan: n^odecylme^aptan. t^odecyhnercaptan; and a^ercaptoethanol 3-mercaptopmplonto acid. 
raoS ^e amount oTthe chain transfer agent to be added to the system is preferably at most S I parts by weight 
relative to 1 00 parts by weight of the monomer. If the amount ot the chain transfer agent added Is over 5 parts bywelght, 
SeT^enia; o rs2b«Dty of the synthetic resin emutelon produced win be poor and. In addition, the molecular weight 
of £ po£™ to form thTdtepereold may greatly lower and. as a result, the physical properties of the emutelon may 



SSS^Thw obtained, the polyvinyl alcohol (B) Is added to the emutelon (A) to obtain the synthetic resin emulsion 

[00291 "ftouSZSto polyvinyl alcohol (B) to the emulsion (A), for example, one preferred method comprises adding 
JnaoLout Glutton ot ooh/vlnyl alcohol (B) to emulsion (A). Apart from It. also employable Is a method of adding a 
TowTSaxe^ 
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adding the polyvinyl alcohol (B) to the emulsion (A) being prepared through emulsion polymerization, an at a time or 
continuously, In the latter stage of emulsion polymerization to give the emulsion (A). 

[0030] The degree of polymerization ol the polyvinyl alcohol (B) to be added to the emulsion (A) may be determined 
In consideration of various conditions, not specifically defined. For easy operation to powder the emulsion, in general, 
5 it may be preferably from 1 00 to 3000, more preferably from 1 50 to 2000, even more preferabry from 200 to 1 600, most 
preferably from 200 to 1000. On the other hand, the saponification degree of the polyvinyl alcohol (B) Is not also 
specifically defined, but is preferably from 70 to 99 mor%, more preferabry from 75 to 98 mol%, even more preferably 
from 80 to 98 mol%. 

[0031] The amount of the polyvinyl alcohol (B) to be added to 100 parts by weight of the so Od content of the emulsion 
10 (A) Is preferabry from 1 to 50 parts by weight, more preferably from 3 to 30 parts by weight, even more preferabry from 
5 to 30 parts by weight, most preferably from 7 to 20 parts by weight 

[0032] Next described is another embodiment of the Invention for obtaining an emulsion (A) In which the dlspersant 
Is a polyvinyl alcohol (B) having an ethylene unit content of from 1 to 12 mol% and the dispersold is a polymer that 
contains one or more unsaturated monomer units selected from ethylenlc unsaturated monomers and dlenfc mono- 
*3 men*. 

[0033] In this embodiment, the emulsion (A) may be obtained through emulsion polymerization of one or more mon- ' 
omers selected from ethylenlc unsaturated monomers and dlenb monomers, In the presence of a polyvinyl alcohol (B) 
having an ethylene unit content of from 1 to 12 mor% In the molecule, and the condition for producing It may be the 
same as that for the above-mentioned emulsion (A). 
20 [0034] The amount of the dlspersant, polyvinyl alcohol (B) may be preferably from 2 to 30 parts by weight, more 
preferably from 3 to 1 5 parts by weight, most preferabry from 3 to 1 0 parts by weight, relative to 1 00 parts by weight 
of the dispersold. 

[0035] The viscosity-average degree of polymerization (hereinafter this will be abbreviated as the degree of polym- 
erization) of the polyvinyl alcohol (B) for the dlspersant may be determined In consideration of various conditions and 
25 Is not specifically defined. However, in view of the workability thereof In-powdering the emulsion, the degree of polym- 
erization of the polyvinyl atcohol (B) Is preferably from 1 00 to 8000, more preferably from 300 to 3000, most preferably 
from 300 to 2500. On the other hand, the saponification degree of the polyvinyl alcohol (B) Is not also specifically 
defined, but Is preferably from 70 to 99 mor%, more preferably from BO to 98 mol%, even more preferably from 83 to 
95mof%. 

30 [0036] The mode of adding the dlspersant, polyvinyl alcohol (B) to the system Is not specHcalry defined. For example, 
It may be added thereto all at a time in the initial stage of polymerization; or a part of the polyvinyl alcohol (B) may be 
added to the system In the Initial stage of polymerization and the remaining part thereof may be continuously added 
thereto during the polymerization. 

[0037] If desired, any known nonionlc, anionic, cationlc or amphorytic surfactant or water-soluble polymer such as 

33 hydroxy ethyl cellulose may be used along with the polyvinyl alcohol. 

[0036] Adding a polyvinyl alcohol (C) to the thus-obtained emulsion (A) wtth the polyvinyl alcohol (B) serving as the 
dispersant therein Is one preferred embodiment of the invention. The polyvinyl alcohol (C) includes, for example, or- 
dinary polyvinyl alcohol such as that mentioned hereinabove, the polyvinyl alcohol having a 1 ,2-gtycol bond content 
of at least 1 .9 mor% to be mentioned herelnunder, and the above-mentioned polyvinyl alcohol (B). 

40 [0039] The degree of polymerization of the polyvinyl alcohol (C) may be determined tn accordance with various 
conditions and Is not specifically defined. However, In view of the workability thereof In powdering the emulsion, the 
degree of polymerization of the polyvinyl alcohol (C) Is preferably from 1 00 to 3000, more preferably from 1 50 to 2000, 
even more preferabry from 200 to 1 600, most preferably from 200 to 1000. On the other hand, the saponification degree 
of the polyvinyl alcohol (C) Is not also specifically defined, but is preferably from 70 to 99 mor%, more preferably from 

45 75 to 98 mol%, even more preferably from 80 to 96 mot%. 

[0040] The amount of the polyvinyl alcohol (C) to be added to the emulsion (A) may be from 1 to 50 parts by weight, 
preferably from 3 to 30 parts by weight, even more preferably from 5 to 20 parts by weight, moet preferably from 7 to 
20 parts by weight, relative to 100 parts by weight of the solid content ( dispersold )of the emulsion (A). 
[0041] Using a synthetic resin emulsion that is prepared by adding a polyvinyl alcohol (D) having a 1 ^-glycol bond 

so content of at least 1 .9 mol% to the emulsion (A) In which the dlspersant is a polyvinyl alcohol and the dispersold is a 
polymer having one or more unsaturated monomer units selected from ethylenlc unsaturated monomers and dlenlc 
monomers is also a preferred embodiment of the Invention. 
[0042] This embodiment te described below. 

[0043] in this, the emulsion (A) may be the same as that mentioned hereinabove. 
55 [0044] It is a matter of importance that the 1 ,2-grycol bond content of the polyvinyl alcohol (D) to be added to the 
emulsion (A) is at least 1 .9 mor%, more preferably at least 1.95 mor%, even more preferably at least 2.0 mol% , most 
preferably at least 2.1 mol%. Adding the polyvinyl alcohol (D) of the type to the emulsion (A) Improves the redlsperstolilty 
of the emulsion powder and, in addition, when the emulsion powder Is used for additives or construction Joints for 
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hydraulic substances such as cement or cement mortar. It Improves the physical properties such as the bending strength 
of the hydraulic substances. Preferably, the 1.2-grycol bond content of the polyvinyl alcohol (D) Is at most 4 mol%, 
more preferably at most 3.5 mol%, most preferably at most 3.2 mol%. The 1 ,2-glycoi bond content of the polymer may 
be obtained through NMR spectral analysis of the polymer. 
5 [00451 The method of producing the polyvinyl alcohol (D) having a 1 , 2-grycol bond content of at least 1 . 9 mol% is 
not specifically defined, and may be any known one. For producing the polymer of the type, for example, employable 
is a method of copolymerizing vinylene carbonate with a vinyl ester monomer in such a controlled manner that the 
1 2-grycol bond content of the resulting copolymer could fall within the range as above; or a method of polymerizing a 
vinyl ester under pressure In such a controlled manner that the polymerization temperature Is kept higher than usual, 
to for example falling between 75 and 200*C. The polymerization temperature In the latter method preferably f alls be- 
tween 95 arid 190 e C, more preferably between 100 and 180*C. It Is Important that the condition for pressure Is so 
selected that the porymertzatlon system could be kept at a temperature not higher than the boDing point thereof. Pref- 
erably the pressure may be at least 0.2 MPa, more preferably at least 0.3 MPa. The uppermost limit of the pressure 
Is preferably at most 5 MPa, more preferably at most 3 MPa. The polymerization may be effected In any mode of bulk 
is Dolymertzation solution porymertzatlon, suspension polymerization, emulsion porymertzatlon or the like, in the pres- 
ence of a radical porymertzatlon Initiator. In particular, preferred Is solution polymerization especially In a solvent of 
methanol. Thus prepared, the polyvinyl ester may be subjected to saponification In any ordinary manner to give the 
polyvinyl alcohol for use herein. ^ 
f00461 The degree of polymerization of the polyvinyl alcohol (D) may be determined In accordance wtth various 
20 conditions and Is not specifically defined. However, In view of the workability thereof In powdering the emulsion, In 
general the degree of polymerization of the polyvinyl alcohol (D) Is preferably from 1 00 to 3000, more preferably from 
150 to 2000 even more preferably from 200 to 1600, most preferably from 200 to 1000. On the other hand, the sa- 
ponification degree of the polyvinyl alcohol (D) b not also specifically defined, but Is preferably from 70 to 99 mol%, 
more preferably from 75 to 98 mol%, even more preferably from BO to 96 mor%. 
25 • [00471 Not detracting from the advantages of the Invention, the polyvinyl ateohol (D) may be copotymerized with any 
ethylenlc unsaturated monomer such as that as In the above-mentioned polyvinyl alcohol (B). 
[00481 The amount of the polyvinyl alcohol (D) to be added to the synthetic resin emulsion (A) may be preferably 
from 1 to 50 parts by weight, more preferably from 3 to 30 parts by weight, even more preferably from 5 to 20 parts by 
weight most preferabry frorrt 7 to 20 parts by weight, relative to 100 parts by weight of the solid content { dispersed ) 
of the emulsion (A). Adding the polyvinyl alcohol (D) of the type to the emulsion (A) Improves the redlsperslbillty of the 
emulsion powder that is obtained after drying the emulsion, and, in addition, it also improves the dispersibility of the 
emulsion powder In hydraulic substances whereby the strength of the hydrauDc substances with the emulsion powder 
therein may be thereby Increased. 

[00491 The synthetic resin emulsion powder of the Invention may be obtained by drying the synthetic resin emulsion 
that has been obtained according to the method mentioned hereinabove, preferabry by spray-c*rytng It Spray-drying 
the emulsion may be effected In any ordinary manner of spraying and drying a liquid. Regarding the spraying mode 
for it the emulsion may be sprayed with any of discs, nozzles or shock waves. For the heat source, employable Is any 
of hot air or hot steam. The drying condition may be suitably determined depending on the size and the type of the 
soravlnq drier used, and on the concentration, the viscosity and the flow rate of the synthetic resin emulsion to be 
spray-dried. The drying temperature range suitably falls between 100*C and 150-C. within which It la desirable that 
the other drying conditions are determined so as to obtain well dried powder. 

[00501 For Improving the storage stability and the redlsperslbillty In water of the synthetic resin emulsion powder of 
the Invention ft is desirable to add Inorganic powder (antiblocking agent) to the emulsion powder. The Inorganic powder 
may be added to the spray-dried emulsion powder and uniformly mixed with it However, ft is desirable that the synthetic 
resin emulsion Is sprayed In the presence of an Inorganic powder (simultaneous spraying of emulsion along wtth Inor- 
ganic powder) for more uniform* mixing them. Preferably, the Inorganic powder Is a particle powder having a mean 
particle size of from 0.1 to 100 urn. For the Inorganic powder, preferred Is a powder of fine partldes. for which, for 
example usable are calcium carbonate, day, silicic anhydride, aluminium sDlcate, white carbon, talc, and alumina 
white Of'those Inorganic powders, more preferred is silicic anhydride. The amount of the inorganic powder is preferably 
at most 20 % by weight, more preferably at most 10 % by weight, in view of its properties. Tne lowermost limit of the 
amount Is preferabry at least 0.1 % by weight, more preferabry at least 0.2 % by weight Organic fillers may also be 

Wsl\ r For^ur^eVimprovlng the redlsperslbnity In water of the synthetic resin emulsion powder, various water-soluble 
additives may be added to the powder. Preferably, the additive Is added to the synthetic resin emulsion before the 
emulsion is spray-dried, as it may be uniformly mixed with the resulting emulsion powder The amount of the water- 
soluble additive to be added Is not specifically defined and may be suitably so controPed that It does not have any 
negative Influence on the physical properties such as water resistance of the emulsion. The additives Include, for 
example, hydroxyethyl cellulose, methyl cellulose, starch derivatives, polyvinylpyrrolidone, polyethylene oxide, as well 
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as water-soluble alkyd resins, water-soluble phenolic resins, water-soluble urea resins, water-soluble melamlne resins, 
water-soluble naphthaienesulfonlc acid resins, water-soluble amino resins, water-soluble pofyamlde resins, water-sol- 
uble acrylic resins, water-soluble polycarboxyllc acid resins, water-soluble polyester resins, water-soluble poryurethane 
resins, water-soluble polyol resins, water-soluble epoxy resins. 

5 [0052] The synthetic resin emulsion powder of the Invention (having a mean particle size of from 1 to 1000 ujn, 
preferably from 2 to 500 u/n) may be directly used for various application as It Is, but If desired, it may be combined 
with any other conventional known emulsion or emulsion powder not detracting from the advantages of the invention. 
[0053] The synthetic resin emulsion powder of the Invention Is especially useful for additives to hydraulic substances 
or for joint materials for hydraulic substances. The hydraulic substances as referred to herein inciude, for example, 

10 hydraulic cement such as Portland cement, alumina cement, slag cement, fly ash cement; and other hydraulic materials 
than cement, such as gypsum and plaster. 

[0054] In case where the additive to such hydraulic substances is added, for example, to cement mortar that com- 
prises cement, aggregate and water, its amount Is preferably from 5 to 20 % by weight of cement The aggregate may 
be any of fine aggregate such as rtver sand, ground sand, color sand and siliceous sand; and coarse aggregate such 

15 as rtver gravel and ground stones. 

[0055] In case where the synthetic resin emulsion powder of the Invention Is used for a joint material for hydraulic 
substances, the powder Is suitably re-emulsf led In water and applied onto a hydraulic substance substrate of concrete 
or the like to be a Joint material (primer-processing agent) for it, and then a hydraulic substance such as cement mortar 
is stuck onto it. Using the joint material of the type ensures good adhesiveness and good durability and even good 

20 mechanical strength of the bonded articles. 

[0056] For further improving the dtspersiblllty of the synthetic resin emulsion powder of the Invention that serves as 
additives or joint materials for hydraulic substances, various additives may be added to the emulsion powder. Preferably, 
the additives are added to the synthetic resin emulsion before the emulsion fe spray-dried, and then the resulting 
mixture Is spray-dried, as the process gives uniform mixtures. Preferably, the additives are soluble in water. Not spe- 

25 cificalry defined, the amount of the water-soluble additive to be in the resin emulsion powder may be suitably so con- 
trolled that It does not have any negative Influence on the physical properties such as water resistance of the emulsion. 
The additives Include, for example, hydroxy ethyl cellulose, methyl cellulose, starch derivatives, polyvinylpyrrolidone, 
polyethylene oxide, as weli as water-soluble alkyd resins, water-soluble phenolic resins, water-soluble urea resins, 
water-soluble melamlne resins, water-soluble naphthalenesuifonb acid resins, water-soluble amino resins, water-sol- 

30 uble poly amide resins, water-soluble acrylic resins, water-soluble polycarboxyllc acid resins, water-soluble polyester 
resins, water-soluble poryurethane resins, water-soluble polyol resins, water-soluble epoxy resins. 
[0057] In case where the synthetic resin emulsion powder of the invention is used for additives or joint materials tor 
hydraulic substances, especially for additives to cement and mortar, any of AE (Air Entraining Admixtures) agent, water- 
reducing agent, fluidizing agent, water-retaining agent, thickener, waterproofing agent, defoamlng agent and the like 

33 may be suitably added thereto. 

[0056] The synthetic resin emulsion powder of the Invention may also be used for adhestves, coating compositions, 
paper processing agents and others. For those applications, the emulsion powder may suitably contain any of viscosity 
Improver, water-retaining agent, tackffler, thickener, pigment dlspersant, stabilizer, etc. 

40 EXAMPLES 

[0059] The Invention Is described concretely with reference to the following Examples, which, however, are not In- 
tended to restrict the scope of the invention. In the Examples, "part" and are all by weight 

43 Emulsion Production Example 1 : 

[0060] 80 parts of aqueous 9.5 % solution of "PVA21 7" (by Kuraray, having a degree of polymerization of 1 700 and 
a saponification degree of 88 mol%) was fed Into a pressure autoclave equipped with a nitrogen Inlet mouth, a ther- 
mometer and a stirrer, heated up to 60*C, and then purged with nitrogen. 80 parts of vinyl acetate was fed into it and 

so then ethylene was Into It to an Increased pressure of 4.9 MPa. 2 g of aqueous OS % hydrogen peroxide solution and 
0.3 g of aqueous 2 % Rongallte solution were fed Into ft under pressure, and the polymerization was then started. 
When the remaining vl nyt acetate concentration reached 10%, ethylene was discharged out unto the ethylene pressure 
was lowered to 2.0 MPa. Then, 0.3 g of aqueous 3 % hydrogen peroxide solution was Introduced Into It under pressure 
to complete the polymerization. During the polymerization, no aggregation was found, and the polymerization stability 

55 of the system was good. The process gave ethylene- vinyl acetate copolymer emulsion (Em-1) having a solid concen- 
tration ol 55 % and an ethylene content of 1 8 % by weight 
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Emulsion Production Example 2: 

T00611 5 parts of mercapto-termlnated PVA (having a degree of polarization of 550, a saponification degree of 
88^3 mol% and a mercapto group content of 3^10-' equlvalent/g) and 90 parte of Ion-exchanged wai >er were fed 
fa^asa ^lee^req^pped with a reflux condenser, a dropping funnel, a thermometer, a nitrogen lnle mouth and a 
Zer dL**J at 95'C. Next. Its pH was made to be 4 with diluted sulfuric add added thereto, and 

smer ana compieie y n . but y| acrylate and 0.1 parts of n-dodecylmercaptan were added to 

sSS a ™S ?E!2 purged w^h nLSln and heated up toVc. 5 parts of 1 % potassium persulfate 
wafaddeTfo ft o st^e potation. Then, a mbrture of 40 parts of methyl methacrylate. 40 parts of n-btfy. 
I^iSand 0 A carts of n-dod^lmercaptan was continuously added to It, over a period of 2 hours. 3 hours after tte 
^ nS'i^Sir , 0> e Tconvers^n reached 99.5 %. and the polymerization was stopped In this stage. The 
^Se SS^ acry^te copolymer emuis.on (Em-2) having a solid concentration of 

52.0 %. 

Emulsion Production Example 3: 

r _ Ar% mtMnn wa3 oroduced In the same manner as In Emulsion Production Example 2 fc tor which, 

SerTm^^.Str P C^ 9 - ethy.ene content of 0. 5 mo*, a degree of P^f*^. « 
^.TJTh^L or bb 3 % and a mercapto group content of 3.3 x 1 o* equlvalent/g) was used in place of the 

nTapSeTu^ 

SSmup contentof 3.3 x 10-* equhralentfg) In Emulsion Production Examples 
Example 1: 

100631 A mixture of 100 parts. In terms of the solid content thereof, of the ethylene^inyl «^ wp^remulslon 
I« V=L« r.h^,in«d m Emulsion Production Example 1 and 200 parts of aqueous 5 % solution of ethylene-modlfled 
( P^A^ (P^ hating ^ Of S mr%. a degree of polymerization of 500 and a saponlflcatlon 

£lr~ I M moRM and li %relath,e to the solid content of the emulsion, of fine powder of silicic anhydride (having 
S parade sto o?2 A weS separate* sprayed Into hot air at 1 20-C at the same time and dried to obtain an 
emulsion powder having a mean particle size of 20 jtm. 

Property Evaluation of Emulsion Powder 

r0O641 100 parts of Ion-exchanged water et20'C was added to 100 parts of the emulsion powder and I weD stirred In 
£sUner, and 5,1s evaluated forthe following physical properties thereof. The results are given In Table 1. 

. RedispersibHcty: 

[00651 The redlspersed emulsion was filtered through a 200-mesh stainless metal gauze filler, the residue was dried 
at 105°C for 5 hours, and Its ratio was measured. 

Filtration Residue (%) 
= (weight of dried residue/weight ot redispersed emulsion 
powder) x 100. 

[00661 The smaller filtration residue means that the emulsion powder gives hardened articles having a better me- 
l^Li etron«th when ft Is used for additives or Joint materials for hydraulic substances. 

^^StS a fOtration reSue of not fcrger than 3 ~" emulsion powder 

having a filtration residue of not larger than 2 %. or even not larger than 1 % (see Table 3-1). 

. Condition after Redispersion: 

[0068] The condition of the redlspersed emulsion was observed with the naked eye and with an optical microscope, 
and evaluated according to the following criteria: 
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® : Excellent; The redlsperslon was uniform and had a mean particle size ot not larger than 50 nm. 
G Good; The redlspersion was uniform and contained no non-dispersed matter (blobs). 
A: Fair; Though redlspersed, the emulsion still contained non-dispersed matter, 
x: Poor; Not redlspersed. 

5 

- Him Formablllty : 

[0069] The redlsperslon was cast on a glass plate at 50°C and dried, and Its film formablllty was evaluated according 
to the following criteria: 

10 

O. Excellent; A uniform film was formed, and It was tough. 
A: Fair; A film was formed, but ft was brittle, 
x: Poor; No uniform film was formed. 

f5 - Water resistance (film dissolution In water): 

[0070] At 20°C, the redlspersed emulsion was formed Into a film having a thickness of 1 00 urn. The film was dipped 
In water at 20 °C for 24 hours, and Its dissolution was calculated according to the following equation: 

20 Dissolution (%) 

b {1 - (absolute dry weight of dipped fi!m)/(absolute dry weight 
of non-dpped film)) X 100, 

25 

wherein the absolute dry weight of the non-dipped fOm is represented by: 

M wet weight of non-dipped film - (wet weight of non-dipped film 

x water content (%) of fllm/1 00); 

the absolute dry weight of the dipped fOm means the weight of the dipped fOm absolutely dried at 1 05°C. 

35 

[0071] The srhallerdissolutfon means that the emulsion powder has better water resistance and better redfeperstoBfty. 
The Invention gives emulsion powder of which the fibn dissolution is not higher than 10 % (see Table 3-1), preferably 
not higher than B % (see Table 2-1), more preferably or not higherthan 7 % (see Table 1). 

40 . Storage Stability: 

[0072] The redispersed emulsion was left at 20°C and at 0°C . After 1 week, Its condition was observed and evaluated 
according to the following criteria: 

45 O: Excellent; No change. 

A: Fair; Thickened. 
X: Poor; Gelled. 

- Gel Content: 

50 

[0073] The emulsion powder was redlspersed In water at 20°C. Concretely, 100 parts of the emulsion powder was 
redlspersed in 1 00 parts of ion-exchanged water at 20°C. The resulting redispersion was cast onto e PET( polyethylene 
terephthalate ) him at 20°C and 65 % RH, and dried for 7 days to form a dry film thereon having a thickness of 500 
urn. The film was blanked out to give a circular piece having a diameter of 2.5 cm. Thus prepared, the sample was 
55 subjected to Soxhlet extraction with acetone for 24 hours, and then further extracted in boiling water for 24 hours . 
After thus extracted, the Insoluble fraction (gel content) of the film was obtained. 
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Gel Content (%) 
s (absolute dry weight of extracted film) / (absolute dry weight 
5 of non-extracted fitn) x 1 00, 

wherein the absolute dry weight of the non-extracted film b represented by: 

10 W et weight of non-extracted film - (wet weight of non-extracted 

f Dm x water content (%) of flhV1 00); 



15 



20 



the water content of film Is obtained by absolutely drying a sample of the film (this differs from the sample of the film 
to be extracted with acetone and boiling water) at 105«C for 4 hours, followed by measuring in advance the water 

rJe^olute dnj t^S^e extracted film means the weight of the extracted film absolutely dried at 105-C for 4 hours. 
r00741 The larger gel content means that the polyvinyl alcohol (B) is grafted to a higher degree on the dispersotd 
Jnorvrnert and the redlsperslbility of the emulsion powder is thereby Improved better. The invention gives emulsion 
powder of which the gel content is not lower than 20 % (see Table 1 , Table 3-1 ), preferably not lower than 30 % (see 
Table 2-1). 

Example 2: 

25 [00751 An emulsion powder was produced In the same manner as In Example 1 . for which, however, an ethylene- 
modified PVA (B1 fPVA-2 having an ethylene unit content of 10 mor%, a degree of polymerization of 500 and a sapon- 
in degree of 98 mor%) was used In place of the ethylene-modifled PVA (B) (PVA-1) in Example 1. Also In the 
same manner as In Example 1, the physical properties of the emulsion powder thus obtained herein were measured 

30 and evaluated. The results are given in Table 1 . 

Example 3: 

[00761 An emulsion powder was produced In the same manner as in Example 1 , for which, however, an ethyiene- 
35 modified PVA {B> {PVA-3 having an ethylene unit content of 5 mol%. a degree of polymerization of 500 and a sapon- 
ification degree of 68 mor%) was used In place of the ethylene-modified PVA (B) (PVA-1) In Example 1. Also in the 
same manner as in Example 1 , the physical properties of the emulsion powder thus obtained herein were measured 
and evaluated. The results are given In Table 1. 

40 Comparative Example 1 : 

[00771 An emulsion powder was obtained In the same manner as In Example 1 , for which, however, a non-modified 
PVA IB) fPVA-4 Kuraray's "PVA105" having a degree of polymerization of 500 and a saponification degree of 9B.5 
molS) was used in place of the ethylene-modified PVA (B) (PVA-1) in Example 1. Also in the same manner as in 
45 Example 1 , the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The 
results are given in Table 1 . 

Comparative Example 2: 

so- [00781 An emulsion powder was obtained in the same manner as in Example 1 , for which, however, a non-modif led 
PVA <B) (PVA-5 Kurarays "PVA205* having a degree of polymerization of 500 and a saponification degree of B8 mof%) 
was used in place of the ethylene-modffied PVA (B) (PVA-1) in Example 1. Also in the same manner as in Example 1. 
the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The results are 
given in Table 1 . 

55 

Comparative Example 3: 

[0079] An emulsion powder was obtained in the same manner as In Example 1 , for which, however, the ethylene- 
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modified PVA (B) (PVA-1) was not used. Also In the same manner as In Example 1 , the physical properties of the 
emulsion powder thus obtained herein were measured and evaluated. The results are given In Table 1. 

Example 4: 

[0080J An emulsion powder was produced In the same manner as In Example 1 , for which, however, an ethylene- 
modified PVA (B) (PVA-6 having an ethylene unit content of 5 mol%, a degree of polymerization of 1300 and a sapon- 
ification degree of 93 mol%) was used In place of the ethyiene-modtfled PVA (B) (PVA-1) In Example 1 . Also In the 
same manner as In Example 1 , the physical properties of the emulsion powder thus obtained herein were measured 
10 and evaluated. The results are given In Table 1 . 

Comparative Example 4: 

[0081] An emulsion powder was obtained In the same manner as In Example 1 , for which, however, a non-modlfled 
15 pVA (B) (PVA-7, Kurara/s TVA613" having a degree of porymertzatlon of 1300 and a saponification degree of 95 
mor%) was used In place of the ethylene-rnodlfled PVA (B) (PVA-1) in Example 1. Also In the same manner as In 
Example 1 , the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The 
results are given In Table 1 . 

20 Examples: 

[0082] An emulsion powder was produced In the same manner as In Example 1 , for which, however, used was 1 00 
parts of aqueous 5 % solution of the ethylene-modffled PVA (B) (PVA-1). Also In the same manner as In Example 1, 
the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The results are 
25 gh/en In Table 1. 

Example 6: 

[0083] An emulsion powder was produced In the same manner as In Example 1 , for which, however, used was 300 
30 parts of aqueous 5 % solution of the ethylene-rnodlfled PVA (B) (PVA-1). Also In the same manner as In Example 1, 
the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The results are 
given In Table 1. 

Example 7: 

35 

[0084] An emulsion powder was produced In the same manner as In Example 1 . for which, however; used was 40 
parts of aqueous 5 % solution of the ethytene-modifled PVA (B) (PVA-1). Also in the same manner as in Example 1. 
the physical properties of the emulsion powder thus obtained herein were measured and evaluated . The results are 
given In Table 1. 

40 

Example 8: 

[0085] An emulsion powder was produced in the same manner as In Example 1 , for which, however, used was 500 
parts of aqueous 5 % solution of the ethylene-modifled PVA (B) (PVA-1). Also in the same manner as In Example 1, 
45 the physical properties of the emulsion powder thus obtained herein were measured and evaluated; The results are 
given In Table 1. 

Example 9: 

so [0086] An emulsion powder was produced in the same manner as In Example 1 , for which, however, an ethylene- 
modlfled PVA (B) (PVA-8 having an ethylene unit content of 2.5 mol%, a degree of polymerization of 500 and a sapon- 
ification degree of 88 mol%) was used In place of the ethylene-modiiied PVA (B) (PVA-1) in Example 1. Also In the 
same manner as In Example 1, the physical properties of the emulsion powder thus obtained herein were measured 
and evaluated. The results are given In Table 1 . 

55 

Example 10: 

[0087] An emulsion powder was produced in the same manner as in Example 1 , for which, however, an ethylene- 
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modified PVA (B) f PVA-9 having an ethylene unit content of 1 .5 mol%. a degree of polymerization of 500 and a sapon- 
mcation degree of 88 mol%) was used In place of the ethylene-modlfled PVA (B) (PVA-1) In Example 1. Also In the 
same manner as In Example 1, the physical properties of the emulsion powder thus obtained herein were measured 
and evaluated. The results are given In Table 1 . 

Comparative Example 5: 

[00881 An emulsion powder was produced In the same manner as In Example 1, for which, however, an ethylene- 
modified PVA (B) (PVA-10 having an ethylene unit content of 0.5 mor%, a degree of polymerization of 500 and a 
saponification degree of 95 mol%) was used In place of the ethyl ene-modlfled PVA (B) (PVA-1) In Example 1. Also In 
the same manner as In Example 1 , the physical properties of the emulsion powderthus obtained herein were measured 
and evaluated. The results are given In Table 1 . 

Comparative Example 6: 

f0089] Powdering of emulsion was tried In the same manner as in Example 1 , for which, however, an ethylene- 
modlfled PVA (B) (PVA-11 having an ethylene unit contentof 25 mol%, a degree of polymerization of 500 and a sa- 
ponification degree of 95 mol%) was used In place of the ethylene-modlfled PVA (B) (PVA-1) In Example 1 . However, 
the PVA became remarkably cloudy when put Into water and could not completely dissolve In water. The cloudy PVA 
Uauld was mixed with the emulsion and processed In the same manner as In Example 1 . The physical properties of 
the resulting emulsion powder were measured and evaluated also in the same manner as In Example 1 . The results 
are given In Table 1 . 

Example 11: 

[00901 An emulsion powder was produced In the same manner as In Example 1, for which, however, an ethylene- 
modlfled PVA (B) ( PVA-1 2 having an ethylene unit content of 3 mol%, a 1 , 2-glycoI bond content of 1 .9 mol%, a degree 
of Dorvmerizatlon of 1 300 and a saponification degree of 93 moI%) that had been prepared through high-temperature 
polymerization was used In place of the ethylene-modlfled PVA (B) (PVA-1) In Example 1 . Also In the same manner 
as In Example 1 , the physical properties of the emulsion powder thus obtained herein were measured and evaluated. 
The results are given In Table 1 . 

Example 12: 

[00911 An emulsion powder was produced In the same manner as In Example 1, for which, however, an ethylene- 
modlfled PVA (B) ( PVA-1 3 having an ethylene unit content of 5 mor%, a 1 ,2-grycol bond content of 2.2 mol%, a degree 
of polymerization of 500 and a saponification degree of B8 mol%) that had been prepared through high-temperature 
Dorvmerizatlon was used In place of the ethylene-modlfled PVA (B) (PVA-1) In Example 1. Also In the same manner 
as In Example 1 . the physical properties of the emulsion powder thus obtained herelnweremeasu redan d evaluated. 
The results are given In Table 1 . 

Example 13: 

f00921 An emulsion powder was produced in the same manner as in Example 1 , for which, however, the methyl 
rnethacrylate/n-butyl acrylate copolymer emulsion (A) (Em-2) prepared in Emulsion Production Example 2 was used 
In place of Em-1 In Example 1. Also In the same manner as In Example 1, the physical properties of the emulsion 
powder thus obtained herein were measured and evaluated. The results are given In Table 1. 

Comparative Example 7: 

[00931 An emulsion powder was produced In the same manner as In Example 13, for which, however, non-modlfled 
PVA (B) (PVA-5) was used In place of the ethytene-modlfled PVA (B) (PVA-1) In Example 13. In the same manner as 
In Example 1 , the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The 
results are given In Table 1 . 

Comparative Example 8; 

[0094] An emulsion powder was produced In the same manner as In Comparative Example 1 , for which, however, 



12 



EP 1 400 557 A1 



Em-3 was used In place of Em-1 . In the same manner as in Example 1 , the physical properties of the emulsion powder 
thus obtained herein were measured and evaluated. The results are given In Table 1 . 

Comparative Example 9: 

5 

[0Q95J Powdering of emulsion was tried In the same manner as In Example 1, for which, however, an ethylene- 
modified PVA (6) (PVA-14 having an ethylene unit content of 15 mo!%, a degree of porymerization of 1300 and a 
saponification degree ol 93 mol%) was used In place of the ethylene-modlfled PVA (B) (PVA-1 ) In Example 1 . However, 
the PVA became cloudy when put Into water and could not completer/ disserve In water. The cloudy PVA liquid was 
10 mixed with the emulsion and processed In the same manner as In Example 1 . The physical properties of the resulting 
emulsion powder were measured and evaluated also In the same manner as In Example 1. The results are given In 
Table 1. 

Comparative Example 10: 

13 

[0096] An emulsion powder was produced In the same manner as In Example 1 , for which, however, a propylene- 
modffled PVA (B) (PVA-1 5 having a propylene unit content of 5 mor%, a degree of porymerization of 1300 and a sa- 
ponification degree of 93 mol%) was used In place of the ethyl ene-modrfled PVA (B) (PVA-1) In Example 1. Also In the 
same manner as In Example 1, the physical properties of the emulsion powder thus obtained herein were measured 
20 and evaluated. The results are given In Table 1 . 

Example 14: 

[0O97J An ethylene-vlnyl acetate copolymer emulsion (Em-4) having a solid concentration of 55 % and an ethylene 
25 content of 1 B % by weight was prepared in the same manner as In Emulsion Production Example 1 , for which, however, 
PVA-31 (having an 1 ,2-glycol bond content of 2.2 mol%, a degree of polymerization of 1 700 and a saponfflcatlon degree 
of 88 moI%) that Is prepared In PVA Production Example 31 mentioned herelnunder was used In place of Kuraray*s 
"PVA217" In Emulsion Production Example 1. 

[0098] Next, an emulsion powder was produced in the same manner as In Example 1 , for which, however, Em-4 was 
so used In place of the ethylene-vlnyl acetate copolymer emulsion (A) (Em-1) In Example 1. Also In the same manner as 
in Example 1 , the physical properties of the emulsion powder thus obtained herein were measured and evaluated. The 
results are given In Table 1. 

[0099] The emulsion powders obtained In Examples 1 to 14 and Comparative Examples 1 to 10 were tried for addl- v 
lives and Joint materials tor hydraulic substances, and their physical properties were measured and evaluated. The 
35 results are given In Table 2. 

Property Evaluation of Additives to Hydraulic Substances: 

Property of Additive to Cement Mortar: 

Physical Test of Cement Mortar. 

[01001 

45 1) Mortar Composition: 

Ratio by weight, additive to hydraulic substance/cement * 0.10, 
Ratio by weight, sand/cements 3.0, 
Ratio by weight, water/cement ■ 0.6. 

50 

2) Slump value: 

Measured according to JIS A-1173. 

(This Is an Index Indicating the dteperslblllty In cement mortar.) 

55 

3) Bending strength: 

Measured according to JIS A-6203. 
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4) Compression strength: 

Measured according to JIS A-6203. 

[01011 100 parts of Ion-exchanged water was added to 100 parts of the additive for hydraulic substances, and well 
stirred by the use of a stirrer. The physical properties of the resulting mixture were measured In the manner mentioned 
below. The results are given in Tables 1 and 2. 

. Water resistance (film dissolution In water): 

[0102] At 20°C, the redlspersed emulsion was formed Into a film having a thickness of 1 00 pm. The film was dipped 
In water at 20°C for 24 hours, and Its dissolution was calculated according to the following equation: 

Dissolution (%> 

« {1 - (absolute dry weight of dipped film)/(absolute dry weight 
of non«d*pped film)} X 100, 

20 

wherein the absolute dry weight of the non-dipped film is represented by: 

wet weight of non-dipped film - (wet weight of non-dipped film X water content {%) of film/1 00); 
the absolute dry weight of the dipped film means the weight of the dipped film absolutely dried at 1 0S»C. 
Property Evaluation of Joint Materials for Hydraulic Substances: 
30 Property of Joint MateriaJ for Cement Mortan 

[01031 The emulsion powders obtained in Examples 1 to 14 and Comparative Examples 1 to 1 0 were directly used 
for joint materials, and the samples thus constructed were tested in the manner mentioned below 

35 Adhesion Strength Test 
[0104] 

1) Substrate for Test 

40 concrete substrate for the test was formed of a standard formulation in the art of construction. Concretely, 

300 parts of portland cement, 800 parts of siliceous sand, 1000 parts of coarse aggregate (ballast) and 180 parts 
of water were kneaded and then cast Into a plywood frame having a size of 300 mm x 300 mm x 50 mm thickness. 
This was cured in a laboratory (temperature 20°C, relative humidity (RH) 65 %) for 28 days. Thus constructed, the 
sheet was used as the substrate in this test 

43 2) Coating mortan * 

The coating mortar to be used in the test was prepared by kneading cement, aggregate (standard sand) and 
water in accordance with the method stipulated in 9.4 in JIS R5201 . Concretely, the ratio by weight of cement to 
aggregate is 1/2, and the ratio of water to cement is so controlled that the flow of the resulting mixture may be 1 70 
±5. 

so cement used herein is norma! poruandcement stipulated In JIS R521 0 (portland cement); and the aggre- 

gate bToyoura standard sand stipulated in 9.2 In JiS R5210. 

3) Method of fabricating test samples: 

The joint material was uniformly applied onto the surface of the test substrate of above 1 ), using a brush, and 
then left in an atmosphere at 20°C and 85 % RH for 24 hours. The amount of the joint materiel applied onto it was 
55 50 g/m2 in terms of the solid content thereof. Next, the mortar of above 2) was applied onto it, using a metal trowel, 

to form thereon a mortar layer having a thickness of 8 mm, and then cured in an atmosphere at 20°C and B0 % 
RH Tor 48 hours. Further, this was cured in a laboratory for 26 days to be a test sample. 

4) Test for adhesion strength In standard condition: 
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Through the mortar face thereof . the test sample fabricated In the above 3) was cut Into pieces each having 
a size of 40 mm x 90 mm, to a depth that reaches the substrate. Thus cut, the test piece was tested for the adhesion 
strength, according to the test method stipulated in 5.6 In JIS A6916. Five points In one sample were tested, and 
the data were averaged. 

5 5) Test for resistance to heat cycle (durability test): 

The test samples fabricated In the above 3) were exposed to an IR lamp for 105 minutes so that Its surface 
temperature could be 70°C, and then sprinkled with water for 1 5 minutes. This is one heat cycle. Every sample 
was subjected to 300 heat cycles. In the test, the temperature of water applied to each sample was 1 5 ± 5'C, and 
the amount of water applied to one sample was 6 llters/mln. After 300 heat cycles, the samples were left under 

10 ordinary condition tor 24 hours, and then tested In the same manner as In the above 4). 

6) Test for resistance to freezing and thawing (durability test): 

The test samples fabricated In the above 3) were dipped In water at 20 ± 3°C for 15 hours, then dipped In a 
thermostat tank at -20 ± 3°C for 3 hours, and thereafter dipped In a thermostat tank at 70 ± 3"C for 6 hours. This 
Is one freezing and thawing cycle. Every sample was subjected to 50 cycles. After 50 cycles, the samples were 

is left under ordinary condition for 24 hours, and then tested In the same manner as In the above 4). 

Emulsion Production Example 21: 
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101051 80 parts of aqueous 9.5 % solution of ethylene-modifled PVA (PVA : 21 having an ethylene unit content of 4 
mol% a degree of polymerization of 1 300, and a saponification degree of 93 mol%) was fed Into a pressure autoclave 
equipped with a nitrogen Inlet mouth, a thermometer and a stirrer, heated up to 60«>C, and then purged wtth nitrogen. 
B0 parts of vinyl acetate was fed Into It, and then ethylene was Into It to an Increased pressure of 4.9 MP a. 2 g of 
aqueous 0 5 % hydrogen peroxide solution and 0.3 g of aqueous 2 % RongaDte solution were fed Into It under pressure, 
and the polymerization was then started. When the remaining vinyl acetate concentration reached 1 0 %, ethylene was 
zs discharged out until the ethylene pressure was lowered to 2.0 MPa. Then. 0.3 g of aqueous 3 % hydrogen peroxide 
solution was Introduced Into It under pressure to complete the porymertzatlon. During the polymerization, no aggrega- 
tion was found, and the polymerization stability of the system was good. The process gave ethylene-vinyl acetate 
copolymer emulsion (En>21) having a soOd concentration of 55 % and an ethytene content of 1 8 % by weight. 

30 Emulsion Production Example 22:. 

[01061 An ethylene-vinyl acetate copolymer emulsion (Env22) having a soDd concentration of 55 % and an ethylene 
content of 18 3 % by weight was produced in the same manner as In Emulsion Production Example 21, for which, * 
however an ethylene-modifled PVA ( PVA-22 having an ethylene unit content of 3 moI% f a degree of polymerization 
3s of 500, and a saponification degree of 95 mol%) was used In place of PVA-21 In Emulsion Production Example 21 . 
Emulsion Production Example 23: \ 

[0107] An ethylene-vinyl acetate copolymer emulsion (Em-23) having a solid concentration of 55 % and an ethylene 
content of 17 8 % by weight was produced In the same manner as In Emulsion Production Example 21 , for which, 
however, an ethylene-modifled PVA (PVA-23 having an ethytene unit content of 5 moI%, a degree of polymerization 
40 of 1300, and a saponification degree of 98 mor%) was used In place of PVA-21 In Emulsion Production Example 21. 

Emulsion Production Example 24: 

[0108] An ethylene-vinyl acetate copolymer emulsion (Em-24) having a solid concentration of 55 % and an ethylene 
as content of 18 % by weight was produced In the same manner as In Emulsion Production Example 21, for which, 
however, a non-modified PVA (PVA-24 having a degree of polymerization of 1300, and a saponification degree of 93 
mor%) was used In place of PVA-21 In Emulsion Production Example 21 . 

Emulsion Production Example 25: 

so 

[01 091 An ethylene-vinyl acetate copolymer emulsion (Em-25) having a solid concentration of 55 % and an ethylene 
content of 18.4 % by weight was produced In the same manner as In Emulsion Production Example 21, for which, 
however a non-modlfled PVA (PVA-25 having a degree of polymerization of 500, and a saponification degree of 88 
mor%. Kurarays 'PVA205") was used In place of PVA-21 In Emulsion Production Example 21 . 

55 

Emulsion Production Example 26: 

[01 101 An ethylene-vinyl acetate copolymer emulsion (Em-26) having a solid concentration of 55 % and an ethylene 
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^ ntont of 1B 1 % by weight was produced In the same manner as In Emulsion Production Example 21. for which 
ntwi a non-modme^ PVA (PVA-26 having a degree of polymerization of 1000. and a saponfficatlon degree of 98.5 
mol%. Kuraray* s •PVAHO-) was used In place of PVA-21 In Emulsion Production Example 21. 

5 Emulsion Production Example 27: 

mini An ethvlene-vinyl acetate copolymer emulsion (Em-27) having a sofld concentration of 55% and an ethylene 
intent of 17.8 % by weight was produced In the same manner as In Emulsion Production Example 21. for which 
htweJer an ethylenlmodlfled PVA ( PVA-27 having an ethylene unit content of 3 mol%, a 1 .2-glycol bond content of 
10 ?T.££Tde^ofpolymen^^ 

nigMemperatere polymerization was used In place of PVA-21 In Emulsion Production Example 21. 

Emulsion Production Example 28: 

« raii21 An ethvlene-vlnyl acetate copolymer emulsion (Em-28) having a solid concentration of 55 % and an ethylene 
£n!2t oM79% by weight was produced In the same manner as In Emulsion Production Example 21. for which 
Sever^ 

SoKdSe of polymerization .of 500. and a s8 ponmcatten degree of 93 mol%)tnat had been prepared through 
Sh-temperabire polymerization was used In place of PVA-21 In Emulsion Production Example 21 . 

20 

Emulsion Production Example 29: 

m-i «i An ethvlene-vlnyl acetate copolymer emulsion (Em-29) having a soDd concentration of 55 % and an ethylene 
£n2t oMTTi by weight was produced In the same manner as In Emu.s.on Production Example 21. for whteh^ 
a however an ethylenwnodlfled PVA (PVA-29 having an ethylene unit content of 2S monfc. a 1 ,2-gtycol bond content 
orTJ ZoK. adeg^f polymerization of 500. and a saponification degree of 88 mol%) was used In place of PVA- 
21 In Emulsion Production Example 21. 

Emulsion Production Example 210: 

30 roi 141 An ethvlene-vinyl acetate copolymer emulsion {Em-21 0) having a soDdconcentration of 55 % and an ethylene 
Sent oM7 8 % b^ weight was produced In the same manner as In Emulsion Production Example 21. for which. 
Seve^ 

ofTe mJr% Toeglee of polymerization of 500 . and a saponification degree of 88 mol%> was used In place of PVA- 
ss 21 in Emulsion Production Example 21. 

Emulsion Production Example 211: 

m isi An ethvlene-vlnyl acetate copolymer emulsion (Em-21 1) having asolH concentration of 55% and an ethylene 
40 SnSt oM7 8 % by^weVght was produced in the same manner as In Emulsion Production Example 21. for which. 

having an ethylene unit content of 0.6 mol%. a 1.2-g*eolbond content 
o™8 SnSree of polymerization of S0Q. and a saponification degree of 95 moBt) was used In place of PVA- 
21 In Emulsion Production Example 21 . 

4 

45 Emulsion Production Example 212: 

r0116l Emulsion polymerization was tried In the same manner as In Emulsion Production Example 21. using an 
Ktene^dffled PvSvA-212 having an ethylene unit content of 25 mol%. a 1.2-glycol bond content of 1.1 mol%, 
XeeTf lof 500. and a'saponiLtion degree of 95 mo «) In place of PVA-21 In Emu.ston Production 
so Example 21 In this, however, the system was unstable during emulsion polymerization, and ft could not produce an 
emulsion. 

Emulsion Production Example 213: 

55 r0117l 5 parte of ethylene-modffied PVA (PVA-21) and 90 parte of ten-exchanged water were fed into a glass vessel 
eaulooed with a reflux condenser, a dropping funnel, a thermometer, a nitrogen Inlet mouth and a stirrer, and completely 
dSed?95-C Next Its pH was made to be 4 with diluted sulfuric acid added thereto, and then 10 parts of methyl 
memacSlSe 1 • partTo Tn^utyl acrylate and 0.1 parts of n-dodecy.mercaptan were added to It with stirring at 150 
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rpm This was purged with nitrogen and heated up to 70°C. 5 parts of 1 % potassium persu If ate was added to ft to start 
the polymerization. Then, a mixture of 40 parts of methyl methacrylate, 40 parts o1 n-butyl acrylate and 0.4 parts of n- 
dodecylmercaptan was continuously added to It, over a period of 2 hours. 3 hours after the start of the polymerization, 
the conversion reached 99.2 %, and the polymerization was stopped In this stage. The process gave stable methyl 
5 methacrylate/n-butyl acrylate copolymer emulsion 

(Em-212) having a solid concentration of 51 £ %. 

Emulsion Production Example 21 4: 

10 

[0118J A methyl methacryiate/n-butyl acrylate copolymer emulsion (Em-21 3) having a solid concentration of 52 % 
was produced In the same manner as In Emulsion Production Example 213, for which, however, non-modffled PVA 
(PVA-25) was used In place of PVA-21 In Emulsion Production Example 213. 

is Emulsion Production Example 215: 

[0119J 5 parts of mercapto-termlnated PVA (having an ethylene content of 0.5 mol%, a degree of porymerizatlon of 
550, a saponification degree of 88.3 mol% and a mercapto group content of 3.3 x 1a 5 equh/alent/g) (PVA-213) and 
90 parts of ton-exchanged waterwere fed Into a glass vessel equlppedwlth a reflux condenser, a dropping funnel, a 

20 thermometer, a nitrogen Inlet mouth and a stirrer, and completely dissolved at 95"C. Next, Its pH was made to be 4 
with diluted sutfurtc acid added thereto, and then 1 0 parts of methyl methacrylate, 1 0 parts of n-butyl acrylate and 0.1 
parts of n-dodecylmercaptan were added to ft with stirring at 150 rpm. This was purged with nitrogen and heated up 
to 70°C. 5 parts of 1 % potassium persulfate was added to It to start the polymerization. Then, a mixture of 40 parts 
of methyl methacrylate, 40 parts of n-butyl acrylate and 0.4 parts of n-dodecylmercaptan was continuously added to 

25 rt. over a period of 2 hours. 3 hours after the start of the porymerizatlon, the conversion reached 99.5 %, and the 
- polymerization was stopped In this stage. The process gave stable methyl rnethacrytata/n-butyl acrylate copolymer 
emulsion (Em-21 4) having a solid concentration of 52.0 %. 

Emulsion Production Example 216: 

30 

[0120] An ethyiene-vinyl acetate copolymer emulsion (Em-215) having a soDd concentration of 55 % and an ethylene 
content of 17.8 % by weight was produced in the same manner as In Emulsion Production Example 21 , tor which, 
however, PVA (having a 1 ^-glycol bond content of 1 .9 mol%, a degree of polymerization of 130O, and a saponification * 
degree of 93 mol%) (PVA-214) that had been prepared through high-temperature polymerization was used In place of 
35 PVA-21 In Emulsion Production Example 21. 

Example 21 : 

[01211 100 parts of the ethylene-vlnyl acetate copolymer emulsion (A) (Em-21) obtained In Emulsion Production 
40 Example 21 was dButed with 50 parts of dfetflled water added thereto, and 2 %, relative to the solid content of the 
emulsion, of fine powder of silicic anhydride (having a mean particle size of 2 nm) were separately sprayed Into hot 
air at 120*C at the same time and dried to obtain an emulsion powder having a mean particle size of 20 urn 

Property Evaluation of Emulsion Powder , 

45 

[01 22J The emulsion powder was evaluated In the same manner as In Example 1 . 
. Property of Additive for Cement Mortar: 
50 <i > Physical Test ot Cement Mortar: 
r.0123] 

1) Mortar Composition: 

55 

Ratio byweight of solid content of aqueous emulsiorvcement ■ 0.10; 
Ratio by weight of sand/cement - 2.5; 
Ratio by weight of water/cement = 0.5. 
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2) Slump value: 

Measured according to J IS A-1 1 73. 

(THis Is an Index Indicating the dlsperslblllty In cement mortar.) 

5 

3) Bending strength: 

Measured according to JIS A-6203. 
to 4) •Compression strength: 

Measured according to JIS A-6203. 
Examples 22 to 27. Comparative Examples 21 to 24: 

[01241 Emulsion powders were produced In the same manner as In Example 21 . forwhlch however, any of Em-22 
to Em-211 prepared in Emulsion Production Examples 22 to 211 was used In place of Em-21 In Example 21. Also m 
tneSme manner as In Example21 .the physical properties of the emulsion powders thus obtained herein were meas- 
ured and evaluated. The results are given In Table 2-1 . 

Examples 28 to 210: 

r0125l A mixture of 100 parts of the ethylene-vlnyl acetate copolymer emulsion (A) (En>21 ) that had be^ prepared 
in Emulsion Production Example 21 and a predetermined amount of aqueous S % solution of ethylene-modlfled PVA 
Ibupva-22) and 2% relative to the solid content of the emulsion, of fine powder of siDcte anhydride were separately 
sprayed Into hot alrat 120-C atthe same time and dried to obtain an emulsion powder.The results are given InTable 2-1 . 

Example 211 . Comparative Examples 25 to 27: 

f0126l Emulsion powders were produced m the same manner as In Example 21 . forwhlch. however, any of methyl 
me*aU^n-bu^l acrylate copolymer emulsions (A) (Em-212. En>213. En>214. Em-215) prepared In Emulsion 
P^SnlxWes 213» 216was used In place of Em-21 In Example 21. Also in the same manner as to Example 
2lTttie physical properties of the emulsion powders thus obtained herein were measured and evaluated. The results 
are given In Table 2-1 . 

Example 212: 

r0127l A mixture of 100 parts of the methyl acrylate/n-butyl acrylate copolymer emulsion (A) (En^212) thm had been 
prepared * Emulsion Production Example 213 and 200 parts of aqueous 5 % solution of ethytene-modil ted PVA (B) 
fpX 22> and 2 % relative to the solid content of the emulsion, of fine powder of silicic anhydride were separate* 
sprayed Into hot air ail20*C at the same time and dried to obtain en emulsion powder.The results are given In Table 2-1. 

PVA Production Example 31: 

roi2Bi 2940 a of vinyl acetate. 60 g of methanol and 0.086 g of tartaric acid were fed Into a 5-llter pressure reactor 
equipped wS a stirrer, a nitrogen Inlet mouth and an Initiator Inlet mouth, and, while this was bubbled wtlh nitrogen 
qas af ^rremperehire. the pressure In the reactor was Increased up to 2.0 MPa, left as such for 10 minutes and 
fhld^eTS^operetlon was repeatedthree times whereby the reactor wasmus purged wlft nHregen. An Initiator, 
2^-a2obls(cvclohexane-1-caibonltjile) (V-40) was dissolved in methanol to prepare an initiator solution having a con- 
centration o7o. 2 g/liter. which was then bubbled and purged with nitrogen gas. Nexi i xto P^^f^J^^t 
heated to have an Inner temperature of 120-C. and the pressure In the reactor In this stage was 0. 5 MPa^ Next, i5 
ml of the initiator solution was Introduced Into the reactor to start the polymertzatloa During the polymertation. the 
temperature of the system was kept at 120-C. and the Initiator solution of V-40 was continuously addec I to *e system 
at a rate of 10.0 mVhr. During the polymerization In that condition, the pressure In the reactor was OS MPa. Alter 3 
hours this was cooled to terminate the polymerization. In this stage, the solid concentration In the resulting reaction 
system was 24 % Next, methanol was Intermittently added to the system at 30»C under reduced pressure to remove 
me residual vinyl acetate monomer. The process thus gave a methanol solution of polyvinyl acetate (concentration. 
33 %) Methanol was added to the thus-obtained polyvinyl acetate solution to make It have a polymer concentration 
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of 25 %. 400 g of the thus-controlled methanol solution of polyvinyl acetate (100 g of polyvinyl acetate In the solution) 
was subjected to saponification at 40°C wtth an alkali solution (methanol solution of 1 0 % NaOH) added thereto. The 
amount of the aJkail solution added to the polymer solution was 7 g, and this corresponds to a molar ratio (MR) of alkali 
to the vinyl acetate unit In the polyvinyl acetate, of 0.01 5. About 2 minutes after the alkali addition, the system gelled 

5 and this was ground In a mill and then left as such for 1 hour to promote the saponification of the polymer. Next, 1000 
g of methyl acetate was Bdded to it to neutralize the remaining alkali. With a phenolphthaleln Indicator, the termination 
of the neutralization was confirmed. Then, a white solid PVA was collected through filtration. 1 000 g of methanol was 
added to the thus-collected PVA and kept at room temperature for 3 hours, wtth which the polymer PVA was thus 
washed. The washing operation was repeated three times. Then, this was dewatered through centrifugation, and the 

to resulting PVA was dried In a drier at 70°C for 2 days to obtain a dry PVA (PVA-31 ). Thus obtained, the PVA (PVA-31 ) 
had a saponification degree of 88 mol%. On the other hand, the methanol solution of polyvinyl acetate that had been 
obtained by removing the residual vinyl acetate monomer after the polymerization was subject to saponification with 
an alkaO at an alkali molar ratio of 0.5, then ground and kept at 60°C for 5 hours to promote the saponification of the 
polymer. Then, this was subjected to Soxhlet extraction washing with methanol for 3 days and then dried at 80°C under 

13 reduced pressure for 3 days to obtain a purified PVA. The mean degree of polymerization of the PVA was measured 
In an ordinary manner of JIS K6726, and was 1 700. The 1 ,2-glycol bond content of PVA can be obtained from the peak 
appearing In the NMR pattern thereof. Concretely, PVA to be analyzed is subjected to saponification to have a sapon- 
ification degree of at least 99.9 mof%, then well washed with methanol, and dried at 90°C under reduced pressure for 
2 days. Thus processed, the PVA Is dissolved in DMSO-D6 and a few drops of trifluoroacetlc acid are added thereto 

20 to prepare a sample. This Is subjected to 500 MHz-proton NMR (JEOU GX-500) at 80*C to obtain Its NMR pattern. 
[01 29J The peak derived from the methlne group In the vinyl alcohol unit In PVA is assigned to 3.2 to 4.0 ppm (Integral 
value A), and the peak derived from one methlne group of the 1 ,2-glycol bond therein Is assigned to 3.25 ppm (Integral 
value B), and the 1 ,2-glycol bond content of PVA is calculated according to the following formula: 

25 1 ,2-Clycol bond content (mol%) = B/A X 100. 

[0130] The 1,2-gfycoI bond content of the pure PVA produced herein was obtained from the data In 500 MHz-proton 
NMR (with JEOL GX-500) lathe same manner as described above , and It was 2.2 mot%. PVA Production Example 32: 
so [01 31 ] 2400 g of vinyl acetate, 600 g of methanol and 0.08 B g of tartaric acid were fed into a 5-1 Iter pressure reactor 
equipped with a stirrer, a nitrogen inlet mouth and an initiator inlet mouth, and, while this was bubbled wtth nitrogen 
gas at room temperature, the pressure In the reactor was increased up to 2.0 MPa, left as such for 10 minutes, and 
then degassed. This operation was repeated three times whereby the reactor was thus purged with nitrogen. An initiator, * 
2 r 2 , -azobis(cydohexane-1 -carbonltrtle) (V-40) was dissolved in methanol to prepare an initiator solution having a con- 
as centration of 0.2 g/llter, which was then bubbled and purged with nitrogen gas. Next, the polymerization reactor was 
heated to have an Inner temperature of 120 e C, and the pressure In the reactor In this stage was 0.5 MPa. Next, 2.5 
mi of the initiator solution was introduced into the reactor to start the polymerization. During the polymerization, the 
temperature of the system was kept at 1 20 D C, and the initiator solution of V-40 was continuously added to the system 
at a rate ol 10.0 ml/hr. During the polymerization in that condition, the pressure In the reactor was 05 MPa After 3 
40 hours, this was cooled to terminate the polymerization. In this stage, the solid concentration In the resulting reaction 
system was 24 %. Next, methanol was intermittently added to the system at 30°C under reduced pressure to remove 
the residual vinyl acetate monomer. The process thus gave a methanol solution of polyvinyl acetate (concentration, 
33 %) . Methanol was added to the thus-obtained polyvinyl acetate solution to make It have a polymer concentration 
of 25 %. 400 g ol the thus-controlled methanol solution of polyvinyl acetate (1 00 g of polyvinyl acetate In the solution) 
43 was subjected to saponification at 40*C with an alkali solution (methanol solution of 1 0 % NaOH) added thereto. The 
amount of the alkali solution added to the polymer solution was 7 g, and this corresponds to a molar ratio (MR) of alkali 
to the vinyl acetate unit In the polyvinyl acetate, of 0.015. About 2 minutes after the alkali addition, the system gelled 
and this was ground in a mill and then left as such for 1 hour to promote the saponification of the polymer. Next, 1 000 
g of methyl acetate was added to It to neutralize the remaining alkali. With a phenolphthaleln indicator, the termination 
so of the neutralization was confirmed. Then, a white solid PVA was collected through filtration. 1 000 g of methanol was 
added to the thus-collected PVA and kept at room temperature for 3 hours, with which the polymer PVA was thus 
washed. The washing operation was repeated three times. Then, this was dewatered through centrifugation, and the 
resulting PVA was dried In a drier at 70°C for 2 days to obtain a dry PVA (PVA-32). Thus obtained, the PVA (PVA-32) 
had a saponification degree of 9B mol%. On the other hand, the methanol solution of polyvinyl acetate that had been 
S3 obtained by removing the residual vinyl acetate monomer after the polymerization was subject to saponification with 
an alkafl at an alkali molar ratio of 0.5, then ground and kept at 60°C for 5 hours to promote the saponification of the 
polymer. Then, this was subjected to Soxhlet extraction washing with methanol f or 3 days and then dried at B0 # C under 
reduced pressure lor 3 days to obtain a purified PVA. The mean degree of polymerization of the PVA was measured 
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In an ordinary manner of JIS K6726, and was 500. The 1 ,2-glycol bond content of the pure PVA was obtained through 
500 MHz-proton NMR (with JEOL GX-500) In the same manner as above, and It was 2.2 mol%. 

PVA Production Example 33: 

[0132] 2B50 g of vinyl acetate, 1 50 g of methanol and 0.086 g of tartaric acid were fed Into a 5-llter pressure reactor 
equipped with a stirrer, a nitrogen inlet mouth and an Initiator Inlet mouth, and, while this was bubbled with nitrogen 
gas at room temperature, the pressure In the reactor was Increased up to 2.0 MPa, left as such for 10 minutes, and 
then degassed. This operation was repeated three times whereby the reactor was thus purged with nitrogen. An Initiator, 
2 I 2 , -a20bls(N-butyl-2-methylproplonamide) was dissolved In methanol to prepare an Initiator solution having a concen- 
tration of 0.1 o/Ilter, which was then bubbled and purged with nitrogen gas. Next, the polymerization reactor was heated 
to have an Inner temperature of 1 50*C, and the pressure In the reactor In this stage was 1.0 MPa. Next. 15.0 ml of the 
Initiator solution was Introduced Into the reactorto start the polymerization. During the polymerization, the temperature 
of the system was kept at 150 e C, and the Initiator solution of 2^ , -a2obls(N-butyl-2-methylproplonamlde) was contin- 
uously added to the system at a rate of 15.8 ml/hr. During the polymerization in that condition, the pressure In the 
reactor was 1 0 MPa, After4 hours, this was cooled to terminate the polymerization. In this stage, the solid concentration 
In the resulting reaction system was 35 %. Next, methanol was Intermittently added to the system at 30°C under 
reduced pressure to remove the residual vinyl acetate monomer. The process thus gave a methanol solution of polyvinyl 
acetate (concentration. 33 %). Methanol was added to the thus-obtained polyvinyl acetate solution to make It have a 
polymer concentration of 25 %. 400 g ol the thus-controlled methanol solution of polyvinyl acetate (100 g of polyvinyl 
acetate In the solution) was subject to saponification at 40°C with an alkali solution (methanol solution ot 1 0 % NaOH) 
added thereto. The amount of the alkali solution added to the" polymer solution was 11 .6 g, and this corresponds to a 
molar ratio (MR) of alkali to the vinyl acetate unit In the polyvinyl acetate, of 0.025. About 3 minutes after the aikaB 
addition, the system gelled and this was ground In a mill and then left as such tor 1 hour to promote the saponification 
of the polymer. Next, 1 000 g of methyl acetate was added to It to neutralize the remaining alkali. With a phenoiphthaieln 
Indicator, the termination of the neutralization was confirmed. Then, a white solid PVA was collected through filtration. 
1 000 g of methanol was added to the thus-collected PVA and kept at room temperature for 3 hours, with which the 
polymer PVA was thus washed. The washing operation was repeated three times. Then, this was dewatered through 
centrif ugatlon, and the resulting PVA was dried In a drier at 70°C for 2 days to obtain a dry PVA (PVA-33). Thus obtained, 
the PVA (PVA-33) had a saponification degree of 98 mor%. On the other hand, the methanol solution of polyvinyl 
acetate that had been obtained by removing the non-reacted vinyl acetate monomer after the polymerization was 
subjected to saponification with an alkali at an alkali molar ratio of 05. then ground and kept at 60°C for 5 hours to 
promote the saponification ot the polymer. Then, this was subjected to Soxhtet extraction washing with methanol for 
3 days and then dried at 80°C under reduced pressure tor 3 days to obtain a purified PVA. The mean degree of 
polymerization of the PVA was measured In an ordinary manner of JIS K6726 , and was 1000. The 1 ,2-glycol bond 
content of the pure PVA was obtained through 500 MHz-proton NMR (with JEOL GX-500) in the same manner as 
above, and fc was 2.5 mol%. 

PVA Production Example 34: 

[01 331 2700 g of vinyl acetate, 300 g of methanol and 0.081 g of tartaric acid were fed Into a 5-llterpressure reactor 
equipped with a stirrer, a nitrogen Inlet mouth and an Initiator Inlet mouth, and, while this was bubbled with nitrogen 
gas at room temperature, the pressure In the reactor was Increased up to 2.0 MPa, left as such for 10 minutes, and 
then degassed. This operation was repeated three times whereby the reactor was thus purged with nitrogen. An Inftlator, 
2^ , -azobIs(N-buty1-2-methylproplonamlde) was dissolved In methanol to prepare an Initiator solution having a concen- 
tration of 0. 05 g/llter, which was then bubbled and purged with nitrogen gas. Next, the polymerization reactor was 
heated to have an Inner temperature of 1 80°C, and the pressure In the reactor In this stage was 1 .6 MPa. Next. 0.4 
ml of the Initiator solution was Introduced Into the reactorto start the polymerization. During the polymerization, the 
temperature of the system was kept at 180°C. and the initiator solution of 2 l 2 , -azobls(N-butyt-2-methy1propionamlde) 
was continuously added to the system at a rate of 1 0.6 ml/hr. During the polymerization In that condition , the pressure 
In the reactor was 1 .6 MPa. After 4 hours, this was cooled to terminate the polymerization. In this stage, the solid 
concentration In the resulting reaction system was 27 %. Next, methanol was Intermittently added to the system at 
30'C under reduced pressure to remove the residual vinyl acetate monomer. The process thus gave a methanol solution 
of polyvinyl acetate (concentration, 33%). Methanol was added to the thus-obtained polyvinyl acetate solution to make 
it have a polymer concentration of 30 %. 333 g of the thus-controlled methanol solution of polyvinyl acetate (100 g of 
polyvinyl acetate in the solution) was subjected to saponification at 40°C with an alkali solution (methanol solution ot 
10 % NaOH) added thereto. The amount of the alkali solution added to the polymer solution was 11.6 g, and this 
corresponds to a molar ratio (MR) ot alkali to the vinyl acetate unit In the polyvinyl acetate, of 0.025. About 3 minutes 
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after the alkali addition, the system gelled and this was ground In a mill and then left as such for 1 hour to promote the 
saponification of the polymer. Next, 1000 g of methyl acetate was added to It to neutralize the remaining alkali. With 
a phenolphthaleln Indicator, the termination ot the neutralization was confirmed. Then, a white solid PVA was collected 
through filtration. 1 000 g of methanol was added to the thus-coUected PVA and kept at room temperature for 3 hours, 

5 with which the polymer PVA was thus washed. The washing operation was repeated three times. Then, this was de- 
watered through centrifugatlon, and the resulting PVA was dried In a drier at 70°C for 2 days to obtain a dry PVA (PVA- 
34). Thus obtained, the PVA (PVA-34) had a saponification degree of 98 mor%. On the otherhand, thernethanol solution 
of polyvinyl acetate that had been obtained by removing the non -reacted vinyl acetate monomer after the polymerization 
was subjected to saponification with an alkali at an alkali molar ratio of 0.5, then ground and kept at 60°C for 5 hours 

10 to promote the saponification of the polymer. Then, this was subjected to Soxhlet extraction washing with methanol 
for 3 days and then dried at B0°C under reduced pressure for 3 days to obtain a purified PVA. The mean degree of 
polymerization of the PVA was measured In an ordinary manner of JIS KS726 , and was 500. The 1 , 2-gtycol bond 
content of the pure PVA was obtained through 500 MHz-proton NMR {wfth JEOL GX-500) In the same manner as 
above, and It was 2.9 mor%. 

13 

PVA Production Example 35: 

[01 34] 2650 g or vinyl acetate, 1 50 g of methanol and 0.086 g of tartaric acid were fed Into a 5-liter pressure reactor 
equipped with a stirrer, a nitrogen Inlet mouth and an Initiator Inlet mouth, and, while this was bubbled with nitrogen 

so gas at room temperature, the pressure In the reactor was Increased up to 2.0 MPa, left as such for 10 minutes, and 
then degassed. This operation was repeated three times whereby the reactor was thus purged wttri nitrogen. An Initiator, 
2^ l -azobls(N-butyi-2-methylproplonamlde) was dissolved In methanol to prepare an Initiator solution having a concen- 
tration of 0.1 g/lfter, which was then bubbled and purged with nitrogen gas. Next, the polymerization reactor was heated 
to have an Inner temperature of 1 50°C, and the pressure In the reactor In this stage was 1.0 MPa Next, 15.0 ml of the 

23 initiator solution was Introduced into the reactor to start the polymerization. During the polymerization, the temperature 
of the system was kept at 150*C, and the Initiator solution of 2^-azobls(N-butyh2-methylproptonamIde) was contin- 
uously added to the system at a rate of 15.8 mVhr. During the polymerization in that condition, the pressure In the 
reactor was 1 .0 MPa. After 4 hours, this was cooled to terminate the polymerization, in this stage, the solid concentration 
In the resulting reaction system was 35 %. Next, methanol was Intermittently added to the system at 30°C under 

30 reduced pressure to remove the residual vinyl acetate monomer. The process thus gave a methanol solution of polyvinyl 
acetate (concentration, 33 %). Methanol was added to the thus-obtained polyvinyl acetate solution to make ft have a 
polymer concentration of 25 %. 400 g of the thus-controlled methanol solution of polyvinyl acetate (100 g of polyvinyl 
acetate in the solution) was subjected to saponification at 40°C with an alkali solution (methanol solution of 10 % , 
NeOH) added thereto. The amount of the alkali solution added to the polymer solution was 7 g, and this corresponds 

23 to a molar ratio (M R) of alkali to the vinyl acetate unit In the polyvinyl acetate, of 0.01 5. About 3 minutes after the alkali 
addition, the system gelled and this was ground In a mfll and then left as such for 1 hour to promote the saponification 
of the polymer. Next, 1000 g of methyl acetate was added to it to neutralize the remaining aDcafi. With a phenolphthaJein 
Indicator, the termination of the neutralization was confirmed. Then, a white solid PVA was collected through filtration. 
1000 g of methanol was added to the thus-collected PVA and kept at room temperature for 3 hours, with which the 

40 polymer PVA was thus washed. The washing operation was repeated three times. Then, this was dewatered through 
centrifugatlon, and the resulting PVA was dried In a drier at 70*C for 2 days to obtain a dry PVA (PVA-35). Thus obtained, 
the PVA (PVA-35) had a saponification degree of 68 mol%. On the other hand, the methanol solution of polyvinyl 
acetate that had been obtained by removing the non-reacted vinyl acetate monomer after the polymerization was 
subjected saponification with an alkali at an alkali molar ratio of 0 . 5 . then ground and kept at 60°C for 5 hours to 

45 promote the saponification of the polymer. Then, this was subjected to Soxhlet extraction washing with methanol for 
3 days and then dried at B0°C under reduced pressure for 3 days to obtain a purified PVA. The 'mean degree of 
polymerization of the PVA was measured In an ordinary manner of JIS K6726, and was 1 000. The 1 ,2-glycol bond 
content of the pure PVA was obtained through 500 MHz-proton NMR (with JEOL GX-500) In the same manner as 
above, and it was 2.5 mol%. 

so 

Emulsion Production Example 31 : 

[0135] 80 parts of aqueous 9. 5 % solution of "PVA217* (by Kuraray, having a degree of polymerization of 1700 and 
a saponification degree ot B8 mol%) was fed Into a pressure autoclave equipped with a nitrogen inlet mouth, a ther- 
55 mometer and a stirrer, healed up to 60° C, and then purged with nitrogen. 60 parts of vinyl acetate was fed into it, and 
then ethylene was Into it to an Increased pressure of 4.9 MPa. 2 g of aqueous 0.5 % hydrogen peroxide solution and 
0.3 g of aqueous 2 % Rongallte solution were fed Into It under pressure, and the polymerization was then started. 
When the remaining vinyl acetate concentration reached 10%, ethylene was discharged out until the ethylene pressure 
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. „ 0 h to 2 o MPa Then 0 3 g ol aqueous 3 % hydrogen peroxide solution was Introduced Into It under Pressure 
was lowere d to 2.0 MPa ^ Then. <£9 * po^erlzaSon. no aggregation was found, and the polymerization stability 
5 ZZvZSVXTZ P^ess 9 gave'Ty.ene.v^ acetaLlopolymer emulsion (Ml) having a sold con- 
centration of 55 % and an ethylene content of 1 8 % by weight 

Emulsion Production Example 32: 

' _ - ma^njo-termlnated PVA (having a degree of polymerization of 550, a saponification degree of 
ESoiZ?. °™^VZT~£™£TSrs eS^ent/g,^ 90 parts o, ^on-ex^g^ water were fed 
88.3 mol% ^ a m "^J flux condenS er, a dropping funnel, a thermometer, a nitrogen Inlet mouth and a 
Into a glass vesse * ' wa8 ^ t0 be 4 wBn dDuted sulfuric acid added thereto, and 

»hSL ft f ISttT powmertzatlon. Then, a mixture of 40 parts of methyl methacrylate. 40 parts of n-butyl 
was added to ft to start the ^JJ^iptan was continuously added to It. over a period of 2 hours. 3 hours after the 

of 52.0%. 

Emulsion Production Example 33: 

Production Example 31. 
Example 31: 

b. i«m» nf tha solid eontentthereof . of the ethylene-vlnyl acetate copolymer emulsion 
[0138] A mixture of 00 parts h *™^ e J™^ n ™^ parts of at £ e ous 5 % solution of PVA-32 obtained 

in PVAProductlon E«urpte32 eprayed into hot air at 120-C el the same time and dried to 

San\S^ 
given In Table 3-1. 

Property Evaluation of Emulsion Powder. 

[0139J The emulsion powderwas evaluated Inthesame manner asln Example 1. 
Property Evaluation of Additives for Hydraulic Substances: 
Property of Additives tor Cement Mortar 

[0140] Evaluated In the same manner as In Example 1 . The results are given In Table 3-2. 
Property Evaluation of Joint Metertals for Hydraulic Substances: 
Property of Joint Meterial for Cement Mortar 

rmdil The additives for hydrauBc substances obtained in the above was directly used for joint materials for hydraulic 
£bstL2 an?me samples thus constructed were tested and evaluated in the same manner as In Example 1 . The 
data of the property for Joint material are given In Table 3-2. 

Comparative Example 31 : 



Table 3-2. 



22 



BP 1 400 557 A1 



Example 32: 

[0143] An emulsion powder was produced In the same manner as In Example 31, for which, however, PVA-33 that 
had been obtained In PVA Production Example 33 was used In place of PVA-32 In Example 31. Its data are given In 
5 Table 3-1 and Table 3-2. 

Example 33: 

[01 44) An emulsion powder was produced In the same manner as In Example 31 , for which, however, PVA-34 that 
10 had been obtained In PVA Production Example 34 was used In place of PVA-32'ln Example 31. Its data are given In 
Table 3-1 and Table 3-2. 

Example 34: 

is [0145J An emulsion powder was produced In the same manner as In Example 31 , for which, however, PVA-35 that 
had been obtained In PVA Production Example 35 was used In place of PVA-32 In Example 31. Its data are given In 
Table 3-1 and Table 3-2. 

Comparative Example 32: 

20 

[0146] An emulsion powder was produced In the same manner as In Example 31, forwhlch, however, ordinary PVA 
( PVA-37 having a degree of polymerization of 1 000, a saponification degree of 88 mor%, and a 1 ,2-glycol bond content 
of 1 .6 rnor% - Kurara/e *PVA210 P ) was used In place of PVA-32 In Example 31 . Us data are given In Table 3-1 and 
Table 3-2. 

25 

Comparative Example 33: 

[0147] An emulsion powder was produced In the same manner as In Example 31 , for which, however, PVA-32 was 
not used. This was tested and evaluated In the same manner as In Example 31 . However, since Its redlsperslblDty was 
30 extremely bad and Its film forrnablllty was bad, the emulsion power could not be tested and evaluated for the film 
dissolution and the stability thereof. The results are given in Table 3*1 and Table 3-2. 

Example 35: 

35 [0148) An emulsion powder was produced In the same manner as In Example 31 , forwhlch, however, 100 parts but 
not 200 parts of the aqueous 5 % solution of PVA-32 was used. Its data are given In Table 3-1 and Table 3-2. 

Comparative Example 34: 

40 [0149] An emulsion powder was produced In the same manner as In Comparative Example 31 , forwhlch, however, 
100 parts but not 200 parts of the aqueous 5 % solution of PVA-36 was used. However, since Its redisperstoflrty was 
extremely bad and Its film forrnablllty was bad, the emulsion power could not be tested and evaluated for the film 
dissolution and the stability thereof. The results are given In Table 3-1 and. Table 3-2. Example 36: 
[0150] An emulsion powder was produced in the same manner as in Example 31 . forwhlch, however. 300 parts but 

45 not 200 parts of the aqueous 5 % solution of PVA-32 was used. Its data are given in Table 3-1 and Table 3-2. 

Example 37: 

[0151] An emulsion powder was produced In the same manner as In Example 31 , for which, however, 40 parts but 
so not 200 parts of the aqueous 5 % solution of PVA-32 was used. Its data are given In Table 3-1 and Table 3-2. 

Example 38: 

[0152] An emulsion powder was produced In the same manner as In Example 31 , forwhlch, however, 500 parts but 
55 not 200 parts of the aqueous 5 % solution of PVA-32 was used. Its data are given in Table 3-1 and Table 3-2. 
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Example 39: 

[0153J An emulsion powder was produced In the same manner as In Example 31 , for which, however, the methyl 
methacrylate/n-butylacrytate copolymer emulsion (A) (Env32)that had been prepared In Emulsion Production Example 
s 32 was used In place of Em-31 In Example 31 . Its data are given In Table 3-1 and Table 3-2. 

Comparative Example 35: 

[0154] An emulsion powder was produced In the same manner as In Example 39, for which, however, ordinary PVA 
10 (PVA-36) was used In place of PVA-32 In Example 39. Its* data are given In Table 3-1 and Table 3-2. 

Example 310: 

[01551 An emulsion powder was produced In the same manner as In Example 31 , for which, however, Env33 was 
is used In place of Em-31 In Example 31 . Its data are given In Table 3-1 and Table 3-2. 

Comparative Example 36: 

[0156J An emulsion powder was produced In the same manner as In Example 31, for which, however. Err>33 was 
20 used In place of Em-31 and PVA (B) (PVA-32) was not used. Its data are given In Table 3-1 and Table 3-2. 

Comparative Example 37: 

[01571 An emulsion powder was produced In the same manner as In Example 310 , for which, however, PVA (0) 
25 (PVA- 3 6 having a degree of polymerization ot 500, a saponification degree of 9B.5 mol% and a 1 ,2-glycol bond content 
of 1. 6 mol% - Kurara/s "PVA105") was used In place of PVA (B) (PVA-32) In Example 310. Its data are given In Table 
3-1 and Table 3-2, 

[0158] As described In detail hereinabove with reference to Its preferred embodiments, the Invention provides syiv> 
thetlc resin emulsion powder of good redlsperstbllrty and water resistance. The redlsperslon of the resin emulsion 

30 powder of the Invention well forms good fltons, and Its storage stability at low temperatures Is good. 

[0159] Using the emulsion powder of the invention realizes good additives to hydraulic substances, which well dis- 
perse In hydrauDc substances such as cement mortar and which give hardened hydraulic substances of high mechan- 
ical strength. In addition, using the emulsion powder of the Invention also realizes Joint materials for hydraulic sub- 
stances, which have good adhesiveness anddurabllttyandwhlchglve Jolntedhydraullc substances of high mechanical 

3$ strength. 
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Claims 

49 1. A synthetic resin emulsion powder obtained by drying a composition that comprises an emulsion (A) where the 
dlspersoid Is a polymer having one or more unsaturated monomer units selected from ethylenic unsaturated mon- 
omers and dlenlc monomers, and a polyvinyl alcohol (B) having, In the molecule, from 1 to 12 mol% of ethylene 
units. 

so 2. A synthetic resin emulsion powder as claimed In claim 1 . wherein the ethylene unit content of the polyvinyl alcohol 
(B) Is from 2 to 12 mol%. 

3. A synthetic resin emulsion powder as claimed In claim 1 or claim 2. which contains from 1 to 50 parts by weight 
of the polyvinyl alcohol (B) having, In the molecule, from 1 to 12 mol% of ethylene units, relative to 100 parts by 

55 weight of the solid content of the emulsion (A). 

4. A synthetic resin emulsion powder as claimed In any preceding clafrn, wherein the polymer having one or more 
unsaturated monomer units selected from ethylenic unsaturated monomers and dlenlc monomers Is a polyvinyl 
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aster or an olefin-vlnyl ester copolymer. 



the ethylene unit content o1 the polymer. 

A synthetic resin emulsion powder as Caimed in any preceding daim. which contains an inorganic powder. 
A synthetic resin emulsion powder as Calmed in any preceding Calm, tor which the composition is eprav-dried. 

A synthette resin emuis.on powder obtained by ^^^1^1"! 

dlspersant la a poiyvlnyl alcohol and the dlspereoW ^SLSST'JS a^nyl (B) having an eth- 
selected from etJtylenlc unsaturated monomers and dlenlc monomers, ana a poiyvmyiu. v , 

ylene unit content of from 1 to 12 mol% added thereto. 

Asymhetic resin emuts.onpowderaaC^ 
1 .9 mol% of 1 ,2-glycol bonds. 

content of at least 1 .9 mof% added thereto. 
. An additive or Joint materia, for hydraulic substances, which comprises the synthetic res* powder ae Calmed In 
any preceding dalm. 
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